SUMMARY -Aneurysms of blood vessels at the base of the brain are pathological focal outpouchings, usually found at the branching points of the arteries. Aneurysm can remain silent for life. Clinical presentation is due to rupture and bleeding. In only 1.3% of cases it results in subdural hematoma, which is associated with direct interaction of the aneurysm with the basal arachnoid membrane. Multiple aneurysms are present in 15% to 33% of cases with subarachnoid hemorrhage. Assessment of these patients is more complicated, as there are no specifi c signs to pinpoint/detect the aneurysm that has ruptured. Th is report presents a 44-year-old female patient suff ering from multiple cerebral aneurysm disease, who was urgently treated after rupture by both endovascular (for multiple aneurysms) and surgical (for acute subdural hematoma) approach in the same act under general anesthesia, which resulted in complete recovery of the patient.
Introduction
Aneurysms of blood vessels at the base of the brain are pathological focal outpouchings, usually found at the branching points of the arteries. Aneurysm can remain silent for life 1 . Clinical presentation is due to rupture and bleeding (rarely due to compressive effect) 2 . Th e rupture leads to subarachnoid hemorrhage (SAH) in most cases 3 , and in only 1.3% results in subdural hematoma (SDH) 4 . Th e development of a SDH from a rupture is associated with direct interaction of the aneurysm with the basal arachnoid membrane 5 . Multiple aneurysms are present in 15% to 33% of cases with SAH 6 . Risk factors associated with multiple aneurysms are hypertension, smoking and family history, especially in postmenopausal women 7 . Assessment of these patients is more complicated, as there are no specifi c signs to pinpoint/detect the aneurysm that has ruptured 8 . Th e International Subarachnoid Aneurysmal Trial showed signifi cant advantage of endovascular coiling over surgical clipping of aneurysms 9, 10 , although controversy persisted over which modality of treatment should be chosen. Various factors dictate the type of treatment to be used 11 .
Th is report describes a 44-year-old female patient with multiple cerebral aneurysm disease, who presented with severe spontaneous headache with nausea and vomiting, in soporous state, confused, and with no gross motor defi cits or lateralization.
Case Report
Th e patient was admitted to the Military Medical Academy Emergency Department on July 21, 2010, because of a sudden, severe headache with nausea and vomiting, soporous, confused, and with no gross motor defi cits or lateralization (Glasgow Coma Scale (GCS) 13). Th e blood pressure measured initially was 130/80 mm Hg and the patient was referred for multi-slice computerized tomography (MSCT) of the head with angiography of the cerebral blood vessels.
Th e patient's previous medical history revealed that it was not the fi rst attack, as she had been treated before for rupture of the aneurysm at division of the basilar artery (BA) followed by SAH and intracerebral hematoma in the region of the right thalamus, when embolization of the ruptured aneurysm had been performed. Th e presence of multiple intracranial aneurysms was also found, and the second act was planned for August 2010.
During MSCT, deterioration of the patient's general state and consciousness occurred. Th e patient was referred to the surgical Intensive Care Unit (ICU) immediately. She was comatose, opened her eyes on rough stimuli, the right pupil was mydriatic with no reaction to the light and accommodation, and there was no adequate verbal response, with fl exion of the left side limbs and plegia of the limbs on the right side (GCS 7). According to Hunt and Hess classifi cation, the patient fell into the fourth group 12 . Multi-slice computerized tomography revealed signs of acute subdural hematoma in the region of Sylvian fi ssure, of about 13 mm in thickness, signs of SAH in the same region, and a 14-mm mid-sagittal structure shift (Fig. 1) . Angiographic examination showed saccular aneurysm at the bifurcation of the right middle cerebral artery (MCA) of 4.3 mm in size, with the 2.1 mm wide neck, aneurysm in the anterior communicating artery (ACoA) of 4.3 mm in size with the 1.7 mm wide neck, and two aneurysmatic narrowings in the middle segment of basilar artery (BA), with the right one 3.6 mm (neck width 2 mm) and the left one 2.3 mm in size (neck width 1.8 mm), and embolized aneurysm at the BA bifurcation (Fig. 2) .
Since there were multiple cerebral aneurysms, it was not clear which one had ruptured. A large amount of fresh blood in the subdural space, combined with worsening of the patient's neurological and general state, led to the decision to perform digital subtraction angiography (DSA) in general anesthesia to locate the ruptured aneurysm(s), perform embolization, and only then to proceed to open surgery. Introduction to general anesthesia was done in the ICU, and the patient proceeded to DSA and embolization. Th e ruptured aneurysm was at the division of the right MCA, where signifi cant vasospasm of the whole right MCA branching was also noted (Fig. 3) .
Th e ruptured aneurysm was embolized, followed by the patient's transfer to the operating room for parietal decompressive craniotomy on the right side with evacuation of acute SDH. A large cerebral edema was noted intraoperatively, and it was decided not to put back the bone operculum in order to relax the brain. Immediately after the surgery, the patient was transferred to the surgical ICU, where she was treated using the triple-H therapy protocol 13 . MSCT was performed on the next day, showing the state after surgery and signifi cant brain edema (Fig. 4) .
Seven days of intensive therapy led to improvement of the patient's general condition, as well as of the state of consciousness. Th e patient kept her eyes open spontaneously, executed orders, but no verbal response was established. Gross motor defi cit in the form of hemiplegia of the left side limbs persisted.
During the patient's stay in the Department of Neurosurgery, one month after the bleeding, deterioration of consciousness developed. MSCT of the head showed signs of hydrocephalus with perifocal edema around the ventricles. Ventriculoperitoneal shunt using programmable valve was implanted and set to 120 mm Hg, which was followed by improvement of her neurological and general state 14 . Two weeks after the implantation of the shunt, the patient was conscious, communicative, hemodynamically stable, gross motor defi cit persisted in the form of left side limb hemiplegia, and she was referred to a rehabilitation center where she continued physical treatment.
Discussion
Aneurysm rupture in multiple cerebral aneurysm disease manifesting as SDH with SAH is rare 4, 15 , as is the combined endovascular and surgical treatment for the condition 16 . Th e main dilemma was whether the patient should undergo surgery immediately, or the MSCT fi nding should be supplemented with DSA to diff erentiate the ruptured aneurysm with certainty. With DSA in general anesthesia, it was possible to perform embolization in the same act and proceed to surgery with a much lower chance of rebleeding.
Patients with cerebral aneurysm ruptures that develop large hematomas (either intracerebral or subdural), especially those with signifi cant mid-sagittal structure shift and in poor clinical state, are considered in general to be candidates for an open surgical rather than endovascular treatment, for decompression in addition to ruptured aneurysm treatment 12, 17 . In conclusion, in our patient, the combined treatment led to drastic recovery regardless of the disease complexity and poor neurological and clinical state. Good decision making on diagnostic and treatment modalities and appropriate interventions performed in the early period, supported by intensive treatment and rehabilitation, gave a satisfactory result in a relatively short period.
